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A rail - mounted rail processing machine has at least one 
traction motor and with at least one working unit for 
processing tracks , a permanent energy source , an electrical 
energy storage and a current collector . The components are 
connected to a common direct current network via power 
converters . In order to create a rail - mounted rail processing 
machine that allows low - maintenance and environmentally 
friendly operation of working aggregates with strongly 
varying peak loads without having to accept losses in the 
processing quality , the permanent energy source is a fuel cell 
which feeds at least one base load of the working unit into 
the direct current network via one of the power converters . 
To cover peak loads of at least the working unit , buffer 
energy of the electrical energy storage acting as a buffer 
store is feedable into the direct current network via an 
associated one of the power converters . 
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RAIL TREATMENT MACHINE ABLE TO BE it is also possible to supply the traction motors with elec 
MOVED ON RAILS tricity , which means that the rail - mounted rail processing 

machine may be operated completely independently of any 
TECHNICAL FIELD other energy source , such as traction current or an electric 

generator . Thus , the rail processing machine may also be 
The system described herein relates to a rail - mounted rail designed as a two - way vehicle , which allows for locomotion 

processing machine with at least one traction motor and with on tracks as well as independent of traction current on the 
at least one working unit for processing tracks . road . If traction current is nevertheless available , the current 

may be obtained via a current collector of the device BACKGROUND OF THE INVENTION according to the system described herein . Since the various 
energy sources and consumers interact at different voltage From the state of the art , electrically operated rail vehicles levels , the sources and consumers are connected to a direct are known to perform various maintenance work on a track 

system . The rail vehicle revealed in WO2018210533A1 has current network connecting the energy sources and consum 
ers via various power converters . an energy storage system designed as an accumulator , which 15 

electrically supplies several working drives for carrying out Especially when operating the working unit , unpredict 
maintenance work . The energy accumulator can be charged , able temperature fluctuations may occur in the fuel cell , 
for example , via a charging device , an overhead line , or a which may also cause the fuel cell to overheat without 
generator coupled to a combustion engine . The disadvantage exceeding its rated output . In order to be able to operate the 
of this , however , is that the capacity of the energy accumu- 20 fuel cell at its optimum operating conditions and to prevent 
lators is limited , so that especially during maintenance work the fuel cell from being switched off due to overheating , it 
on track systems without overhead contact lines , such as is suggested that the base load is a value stored on a memory , 
overhead lines , or during work on underground track sys which may be adapted via a control unit as a function of the 
tems , where combustion engines are completely unsuitable travelling speed of the rail processing machine , the process 
due to their toxic emissions , only working units with low 25 temperature and the required aggregate power . Accordingly , 
energy consumption and foreseeable peak loads can be the base load does not have to be a fixed value , for example 
supplied . Another disadvantage is that the frequent charging a design power of the fuel cell , but is continuously calcu 
and discharging cycles of the energy storage unit , which is lated on the basis of a mathematical model , depending on the 
designed as an accumulator , considerably reduce its service travel speed of the rail processing machine , the process 
life . 30 temperature , for example the ambient temperature and / or the 

temperature of the fuel cell , and the required aggregate 
SUMMARY OF THE INVENTION power . 

The energy supply system according to the system 
The system described herein is thus based on the task of described herein , which comprises the fuel cell and the 

proposing a rail - mounted rail processing machine which 35 buffer storage for covering peak loads , may be used par 
allows low - maintenance and environmentally friendly ticularly effectively if the working unit comprises at least 
operation of working units with widely varying peak loads one tool , in particular a milling and / or grinding tool , for 
without having to accept any loss of processing quality . machining or a tool for forming , in particular a rolling , 

The system described herein solves the set task by the fact beating or laser tool , of a rail head of a rail . Machining 
that the permanent energy source is a fuel cell which feeds 40 processes , in particular machining and forming processes , 
at least a base load of the working unit into the direct current cause different loads depending on the thickness , hardness or 
network via the power converter , and in that , to cover peak surface condition of a rail layer to be machined or to be 
loads of at least the working unit , buffer energy of the energy processed . By switching on the buffer energy of the buffer 
store acting as a buffer store is feedable into the direct storage , the required machining quality may be maintained 
current network via the associated power converter . 45 even with particularly stubborn materials . 

The fuel cell , for example of the Proton Exchange In order to enable a continuous use of the rail processing 
Membrane type , acts as a permanent energy source and is machine independent of previous work steps , it is proposed 
therefore designed to cover at least one base load of one or that the traction current provided by the current collector 
more working units . The expected average performance of from an overhead line and / or conductor rail is provided for 
the working units can be regarded as the base load . Since the 50 charging the energy storage and / or for the electrical supply 
fuel cell is used directly to drive the working unit and / or the of the at least one traction motor . In this way , the energy 
traction motors without the interposition of any other energy storage may be charged permanently or temporarily if the 
storages , losses in efficiency caused by storage or conversion corresponding infrastructure is available . By different com 
can be minimized . Particularly in rail machining processes , binations of the available energy sources , namely buffer 
the power requirements vary greatly , which is why addi- 55 energy and traction current , there are various possibilities to 
tional energy sources are used to cover power peaks in order operate the rail processing machine . For example , during 
to maintain the required machining quality . According to the transfer or working runs , the traction current may be used to 
system described herein , this is done by means of an energy drive the traction motor , while the fuel cell and the buffer 
storage , for example a battery module or capacitor , which storage are used to cover the base and peak load of the 
acts as a buffer storage and only supplies the working unit 60 working unit . In an alternative drive concept , for example , 
with energy when performance requirements exceed the the base and peak loads of the working unit may also be 
base load , or for example during the start - up process of the covered by the traction current . For rail machining processes 
fuel cell . Due to the fact that these power peaks only occur in tunnels , for example , it is advisable if all the base load , i.e. 
temporarily , only part of the energy store is discharged , both the base load of the working unit and that of the traction 
which leads to a considerable reduction in the number of 65 motors , is covered by the fuel cell and the energy storage 
charging cycles and thus increases the service life of the supplies the respective consumers with electricity during 
energy storage unit . If the fuel cell is designed accordingly , peak loads . 
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In order that the different energy sources may be used in ing systems required for the rail machining processes may 
a coordinated manner according to their optimal working be achieved , thus ensuring perfect machining quality even in 
range depending on the power requirement , it is recom- winter or rain . 
mended in a particularly practical version of the device The device may be controlled by a method for regulating 
according to the system described herein that the connection 5 the energy supply of a rail - mounted rail processing machine , 
of the buffer energy or the traction current provided via the wherein a base load of a working unit is covered by a 
current collector may be carried out , in particular controlled , permanent energy source . In order to be able to operate the 
by means of a battery management system as a function of device in an environmentally friendly and resource - saving 
the required power of at least the working unit . For this manner even with strongly varying peak loads without 
purpose , the battery management system may be connected having to accept the risk of overheating the fuel cell , it is 
to various energy sources and consumers via a bus system , proposed that an energy storage is connected to cover a peak 
for example , and monitors the prevailing voltage of the load exceeding the base load of the permanent energy source 
overhead line and / or conductor rail providing traction cur designed as a fuel cell and in that a threshold value repre 
rent , the required power of the traction motors and the 15 mined for a time n predictively as a function of process senting the limit between base load and peak load is deter 
working units and controls the switching between the energy variables and the required aggregate power of a preceding sources depending on the required power . Since the fuel cell time n - 1 . Accordingly , the threshold value may not be a cannot provide full nominal power of the fuel cell immedi fixed value , but may continuously be redefined with the help ately after activation , the required power of the traction of a predictive model calculation . Thus the base load may 
motor and / or the working units may be covered in the 20 also be a continuously changing value . If the rail processing 
meantime by the traction current or the buffer storage . As a machine is subsequently required to provide a certain actual 
matter of principle , the fuel cell may always be operated at power which is below the threshold value , this actual power 
nominal power , except when starting up , which is sufficient may be completely covered by the fuel cell . If various 
to cover the base load of at least the working units . However , process variables change , the newly calculated threshold 
if the nominal power is exceeded due to peak loads caused 25 value may fall below the required actual power , so that the 
by the consumers , the battery management system switches energy storage is switched on in favour of an optimum 
on the buffer storage or , if available , the traction current . overall efficiency . By changing the threshold value , the ratio 
Switching on and off is done under constant current mea- between the energy provided by the fuel cell , which covers 
surement of the fuel cell . If the current of the fuel cell the base load , and the energy storage unit , which covers the 
increases , the battery management system throttles the cur 30 peak load , may be adjusted for the required actual power . To 
rent supply of the buffer storage or the traction current calculate the threshold value for a certain point in time n , the 
depending on the current flow of the fuel cell . In order to predictive model calculation may use the required aggregate 
achieve an uninterrupted switchover induced by the battery power measured at a point in time n - 1 , i.e. a point in time 
management system , which activates the other , still func preceding the point in time n , and measured vari process 
tioning energy source in case of failure of the fuel cell or the ables , such as the travel speed of the rail processing 

machine , the ambient temperature , and the temperature of traction current , between the energy sources , contactors with the fuel cell . In addition , any disturbance variables may also normally closed and normally open contacts may be pro be included in the model calculation . In a particularly vided for the respective energy sources . As a result of these practical version , the model calculation may be optimized measures , a constant machining quality , which is particu- 40 using common machine learning algorithms . This predictive larly required for continuously operating working units with control with the help of the model calculation allows the fuel milling and / or grinding tools , may be guaranteed . cell to be operated at its operating optimum due to the 
In order to be able to operate the rail processing machine continuous adjustment of the threshold value in favour of 

on a permanent basis largely independent of external energy maximising the overall efficiency . 
sources for the fuel cell , the rail processing machine may be 45 
assigned an electrolyser , which may be supplied by the BRIEF DESCRIPTION OF THE DRAWINGS 
traction current provided by the current collector and / or by 
buffer energy . In this way , water produced during operation The drawing shows a block diagram of the system 
of the fuel cell may be converted by means of traction described herein . 
current into the electrolysis products hydrogen and oxygen , 50 FIG . 1 is a block diagram of a rail - mounted rail process 
which in turn may be used as educts for the fuel cell or stored ing machine according to the system described herein . 
in gas storage tanks . FIG . 2 a block diagram of a method for controlling an 
A further advantage with regard to an energy - autonomous energy supply of a rail - mounted rail processing machine 

further development of the rail processing machine accord- according to the system described herein . 
ing to the system described herein is that the electrical 55 
energy storage may be charged via an electromotive brake of DESCRIPTION OF VARIOUS EMBODIMENTS 
the traction motor . In this way , the kinetic energy may be 
easily stored in the energy storage and reused for the A rail processing machine that is movable on rails accord 
production of hydrogen , for example . Alternatively , a heat- ing to the system described herein has a working unit 1 for 
ing resistor may be assigned to the electromotive brake , the 60 the processing of rails . A basic load of the working unit 1 is 
waste heat of which heating resistor may be supplied to the covered by a fuel cell 2. Since mainly machining and 
rail to be processed for pre - tempering the rail . In addition , forming working units 1 , such as milling or grinding tools 
the waste heat from the fuel cell may also be supplied to the and rolling , impact or laser tools have strongly varying peak 
rail to be processed for pre - tempering the rail . The resulting loads , an energy storage 3 acting as a buffer storage is 
waste heat may be used to dry or de - ice the rails or to remove 65 provided for covering peak loads . Although the nominal 
snow , for example . By eliminating these weather - related output of the fuel cell 2 is designed in such a way that the 
disturbance factors , an exact application of various measur- fuel cell 2 may supply both the working unit 1 and traction 

35 
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motors 4 with electricity , additional traction current may be ing algorithm 18. The machine learning algorithm 18 com 
obtained from a conductor rail 5 or an overhead line 6 if the pares measured data 19 with the data calculated by the 
infrastructure is available . The various energy sources ( the model calculation 14. In a particularly preferred design , a 
fuel cell 2 , the energy storage 3 , the conductor rail 5 , the traction current 20 provided by the overhead line 6 or the 
overhead line 6 ) and consumers ( the working unit 1 , the 5 conductor rail 5 may also be added to the electrical supply . 
traction motors 4 , a heating resistor 7 ) may be connected to The system described herein is not restricted to the 
a direct current network 9 via power converters 8. Depend described embodiments . It may be varied within the scope of ing on the energy source 2 , 3 , 5 , 6 or consumers 1 , 4 , 7 , the claims , taking into account the knowledge of the relevant different power converters 8 may be used , so that a desired 
voltage of the direct current network 9 may be achieved . For 10 described herein will be apparent to those skilled in the art person skilled in the art . Other embodiments of the system 
example , if the overhead line 6 has an AC voltage of 25 from a consideration of the specification and / or an attempt kV / 50 Hz , for example , the voltage must first be transformed 
by a transformer 10 to an AC voltage of 400 V / 50 Hz , for to put into practice the system described herein . It is 
example , before the voltage is brought to a desired DC intended that the specification and examples be considered 
voltage , for example 750 V , of the direct current network 9 15 as illustrative only , with the true scope and spirit of the 
by the power converter 8. It is advantageous that the fuel cell invention being indicated by the following claims . 
2 supplies the working unit 1 without intermediate storage or 
actuators , which minimizes efficiency losses caused by The invention claimed is : 
storage or conversion . 1. A rail - mounted rail processing machine , comprising : 

In order to be able to charge the energy storage 3 during 20 at least one traction motor ; 
a transfer or working trip , traction current of the conductor at least one working unit for processing tracks ; 
rail 5 and / or the overhead line 6 may be provided by a a permanent energy source ; 
current collector C. an electrical ergy storage ; and 

Since the fuel cell 2 may not immediately provide rated a current collector that provides traction current to the 
power of the fuel cell 2 when starting up , any base or peak 25 traction motor , and the working unit , the permanent 
loads may be covered by the energy storage 3 used as a energy source , the electrical energy storage , the current 
buffer storage unit , by the conductor rail 5 , or by the collector , the traction motor and the working unit being 
overhead line 6 until the rated power is reached . In order to connected to a common direct current network via 
achieve a continuous and coordinated transition of these power converters , wherein the permanent energy 
energy sources 2 , 3 , 5 , 6 , a battery management system 11 30 source is a fuel cell which feeds at least a base load of 
may be used , which is connected , for example via a bus the working unit into the direct current network via one 
system , to the energy sources 2 , 3 , 5 , 6 and to the consumers of the power converters , and wherein , to cover peak 
1 , 4 , 7 under con int power measurement . The battery loads of at least the working unit , buffer energy of the 
management system 11 may switch various connected com electrical energy storage acting as a buffer store is 
ponents on or off without interruption . This automatic swi- 35 feedable into the direct current network via an associ 
tchover is provided for , for example , in the event of failure ated one of the power converters , wherein the base load 
of the fuel cell 2 , the conductor rail 5 , or the overhead line is a value stored on a memory , which can be adapted via 
6 if one of the energy sources 2 , 3 , 5 , 6 fails . a control unit as a function of travelling speed of the rail 

The base load may be a variable value stored in a memory processing machine , a process temperature and 
12 , which may be adapted via a control unit 13 depending 40 required aggregate power . 
on the travel speed of the rail processing machine , the 2. The rail - mounted rail processing machine according to 
process temperature and the required aggregate power . The claim 1 , wherein the working unit includes at least one tool , 
control unit 13 may be actively connected to the battery the tool being at least one of : a milling and / or grinding tool , 
management system 11 or may be the battery management a tool for machining , a tool for forming , a rolling , beating or 
system 11 itself . 45 laser tool , or a tool of a rail head of a rail . 

Advantageously , the traction motors 4 may act as an 3. The rail - mounted rail processing machine according to 
electromotive brake and thus charge the energy storage 3. If claim 1 , wherein the traction current provided by the current 
the energy storage 3 is already fully charged , the excess collector from an overhead line and / or a conductor rail is 
energy may be diverted to the heating resistor 7 and the provided for charging the electrical energy storage and / or for 
waste heat may be used to temper the rail . 50 electrically supplying the at least one traction motor . 

FIG . 2 shows a block diagram of a method for controlling 4. The rail - mounted rail processing machine according to 
the energy supply of the rail - mounted rail processing claim 3 , wherein connection of the buffer energy or the 
machine . In order to be able to calculate an optimum ratio traction current provided via the current collector uses a 
between the energy provided by the fuel cell 2 and the battery management system as a function of required power 
energy provided by the energy storage 3 with regard to a 55 of at least the working unit . 
maximum overall efficiency , a predictive model calculation 5. The rail - mounted rail processing machine according to 
14 may be carried out on the control unit 13. The predictive claim 4 , wherein the rail processing machine is assigned an 
model calculation 14 calculates a threshold value , which electrolyser which is suppliable by the traction current 
represents the limit between base load and peak load , for a provided by the current collector and / or by the buffer energy . 
time n . This means that at a certain required actual load , by 60 6. The rail - mounted rail processing machine according to 
changing the threshold value , the ratio between the propor- claim 5 , wherein the electrical energy storage is chargeable 
tion of energy provided by the fuel cell 2 and that provided via an electromotive brake of the traction motor . 
by the energy storage 3 may be adjusted . The threshold value 7. The rail - mounted rail processing machine according to 
at time n may be calculated depending on process variables claim 6 , wherein a heating resistor is associated with the 
15 and an aggregate power 16 at time n - 1 . Disturbance 65 electromotive brake , and wherein waste heat of the heating 
variables 17 may also be included in the model calculation resistor is supplied to a rail to be processed for pre - temper 
14 , which is continuously optimized using a machine learn- ing the rail . 
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8. The rail - mounted rail processing machine according to of the power converters , and wherein , to cover peak 
claim 7 , wherein waste heat of the fuel cell is supplied to a loads of at least the working unit , buffer energy of the 
rail to be processed for pre - tempering the rail . electrical energy storage acting as a buffer store is 

9. The rail - mounted rail processing machine according to feedable into the direct current network via an associ 
claim 1 , wherein connection of the buffer energy or the 5 ated one of the power converters , wherein waste heat of 
traction current provided via the current collector uses a the fuel cell is supplied to a rail to be processed for 
battery management system as a function of required power pre - tempering the rail . 
of at least the working unit . 15. A method for controlling an energy supply of a 

10. The rail - mounted rail processing machine according rail - mounted rail processing machine , having a base load of 
to claim 1 , wherein the rail processing machine is assigned 10 a working unit covered by a permanent energy source , 
an electrolyser which is suppliable by the traction current comprising : 
provided by the current collector and / or by the buffer energy . connecting an energy storage in order to cover a peak load 

11. The rail - mounted rail processing machine according exceeding the base load of a permanent energy source 
to claim 1 , wherein the electrical energy storage is charge designed as a fuel cell ; and 
able via an electromotive brake of the traction motor . determining a threshold value representing a limit 

12. The rail - mounted rail processing machine according between base load and peak load for a time n predic 
to claim 11 , wherein a heating resistor is associated with the tively as a function of process variables and required 
electromotive brake , and wherein waste heat of the heating aggregate power of a preceding time n - 1 . 
resistor is supplied to a rail to be processed for pre - temper 16. The method for controlling the energy supply of a 
ing the rail . rail - mounted rail processing machine , according to claim 15 , 

13. The rail - mounted rail processing machine according wherein the working unit includes at least one tool , the tool 
to claim 1 , wherein the working unit includes at least one being at least one of : a milling and / or grinding tool , a tool 
tool , the tool being at least one of : a milling and / or grinding for machining , a tool for forming , a rolling , beating or laser 

tool , or a tool of a rail head of a rail . tool , a tool for machining , a tool for forming , a rolling , 17. The method for controlling the energy supply of a beating or laser tool , or a tool of a rail head of a rail . 
14. A rail - mounted rail processing machine , comprising : rail - mounted rail processing machine , according to claim 15 , 
at least one traction motor ; wherein the energy storage is chargeable via an electromo 

tive brake of the traction motor . at least one working unit for processing tracks ; 18. The method for controlling the energy supply of a a permanent energy source ; 
an electrical energy storage ; and rail - mounted rail processing machine , according to claim 17 , 
a current collector that provides traction current to the wherein a heating resistor is associated with the electromo 

traction motor , and the working unit , the permanent tive brake , and wherein waste heat of the heating resistor is 
energy source , the electrical energy storage , the current supplied to a rail to be processed for pre - tempering the rail . 

19. The method for controlling the energy supply of a collector , the traction motor and the working unit being connected to a common direct current network via 35 rail - mounted rail processing machine , according to claim 17 , 
power converters , wherein the permanent energy wherein waste heat of the fuel cell is supplied to a rail to be 
source is a fuel cell which feeds at least a base load of processed for pre - tempering the rail . 
the working unit into the direct current network via one 
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